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^) ROim^,f H #i££^fb£« 

o 

1 8) 5 0 0 nmJ^TOTfc-elE^W^oTHgT'^^i t 1) -17) 

m^kt-th i) - 1 8) 03W*L*»naaiR©jiflBajfc9B»i)t#ofa»w^fto 

2 o) Romk%mmmmmiMft£fam^&tf zjtmmmz x ^xmmzm 
flLmtzztzwrnk-rz i) - is) ©w*i#fcfcttoiira*E»«#oaB»W£:£ 

m-^^^fr^M^^rMm^-tnmmzmm-f&zt zwwttirz, 1 9) x&i2o) is 

2 2) PRML^:iiff JH^fegff4*ff?itS-#»tt-6 1 9) -2 
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2 3) ROlOTRiil^ot, TIB^) ~ 'J ) <D'J?t<: < t i>-^mmWMt<z 

x i9ie§iv-^£fi^&$«^ tTkW$kt-fz> i 9) -22) cojprn^^ismoieiis^ 

R0JH£gO?$« 

;n) ROI©M^^ft?*S 

#) R 0^©i^i^igi^S[$-t^ 
^) R0)li<7)^ H B H |fi*^^b$^^ 

h) ^mmmm^mnzmtz^z 

2 4) Roiiso f /X(i^rm#«-?iMoM'?^iS]^. 3iiiu©ii^S4iti/ 

^^££/&1-&K§l^-?£tf^£«£<!: *&WLti-2> 1 9) -23) tf>flT*u&»fcSB|R 
2 5) 5 0 0 nmJy.TOvSS-ClH^^^ff 9 - t 1 9) -2 4) <Dffl 

[0 0 3 0] 

ii£-£&7ta6<7)*M > H±> (4) ~~ (~) -C&& 0 
[0 0 3 1 ] 

iz & tt * suRffcifc £ i&t £ i *l k ct -6 * § %m$rmmt immLxgzmm* $ * 

«fl& £ * R 0 §5 £ IS: ,£ £ 0 

^) Romoa^^^fk^-^s 

-) R0H£?#§!l!£-££ 

*) R0M4«O«flc7cilS:B»«^l£fS[S« 
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[0 0 3 2] 

fiP*>, i*L<bOSE»Sa*:fflv»J6it-C, (1) ~ (7) coi ? &#1££;frU IE 

(1) Wfel^— (5 0 0 nmftT) , #^ 4 0 5 nmtfif^jSSI«-C*oT 

(2) (5 0 0 nralT) , #K 4 0 5 n mj£#oafeMJ*-C* o T 

(3) WfeW— «filfeg*J* (5 0 0 nmJJJLT) s #^4 0 5 n miS^Ojfeg«J*-C* o T 

(4) ES^7-ofE»ftw*ti-s, v-y ^x?-$^7 -v^OjA^iiifiSftiEiigft 

(5) leitsMftco^iin^ u iEiiJSijg, ^s®js. x^-ih^t^^ 

( 6 ) $5^14 O <£ v»t5»a£«-e & iE^W^^B Kff x. * i£IES5?fcfESi ^ <7>§Eil?f 

( 7 ) 5 > Kg&K «>IE»* f flri6*iiiBS*iB»«t#fc *OiB»W£;fri£o 
10 0 3 3] 

i. Rom^mm 

^(DRoma. iEi&frWi*7fz-rwft"c$>ztztt> immune x 9 *>&m.&mm?nz 
Mm^mM-tf&mttt^x^tz (ttzmmm^mmmm^MLm^mm^^m-B^ 

* 4 m v » tb , II O RIP it tit* bz it-< X m < -t & - 1 5&» "T «g i: & & „ 
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&x& 4 0 

[ 0 0 3 4 ] 

o 

mt* kwfz^tztzfrtz^ RiiiMc, 5 o o nmi^T'Dmm^miziiLxitm.um. 
tfz, -kz^mmmttmrnt, a^^M, mm*&z\ Ltz*). M^^mmm^m^jt 

&±.<Dm&frb, RtLXii, Y, Bi, In, Rtf? > ? >^mmfrhWl£ tl& — 
m^±<Djimim^^o 0(±g^£*-fo H^, R0lt:(i> Al, Cr, Mn, Sc, 
In. R u, Rh> Co, F e, Cu, Ni, Z n, Li, Si, Ge, Zr, Ti, H 
f, Sn, Pb, Mo, V, ^LXf^b<D^i)-hmitn^-m^X±.<D7tmU^^^^h^ 

[0 0 3 5] 

ROM<n<pXi>, ^-hty&jT-^y Vm&*Mf&ir2> R s Ms Oi 2 tv^M^ 

B i ^tt^ROIt$)ot^ #lJx.{£B i 2 Fe4 Oi 2 "C»±«#KK (01 
x.(f8 0°C, 1 OOBtn) Kis^r, W±# L Tt: 19 , -?-tUC{¥ -5 v 7 * <D#ik&t& 
Z&Zb i>$>2> 0 ifUlitU ffl&Ltz&MtfB i a 4 B b O d XtiB i a 4 B b M c O 
d xmZti&B i OJgUUiB i OMJjU-C&tUf, itL^o^^^:^ <&#U #£M#t£ 
bVk&mm&im&ZitZZbtf'C&Zo 4Bl%ttLtiiC, Si, Ge, Sn, P 

[0 0 3 6] 

o 

RgB o« £ fflifij -r & i £ a* dt fg-e * & ) 

(3) B if© 5 0 0 n mWTOtft«©i!6(:Jt LtMlR^Sv^f ^ t 
-e, IBilM £ l*J± $ -£ & - «h # & 

(4) B i moi&m *7cJt, *v»ti, L^v^7C*^-^i-tir^i bX, 

dtll£# 2004-3036816 
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R OJ!I<7)J¥£(i 2 0 — 5 0 0 A^~Ii tv^ Q 
[ 0 0 3 7] 

2 . tsttini^ii 
ttMii^tii itit (a) ^pjgoi&Mf^ (b) s^f-^-«^ffim-r 
(c) KMm^v? y*y?'m^owmmz, (<n feii^o^M^^: 

• mmz x ^x^mmmm<vwm*mt-t 

• leiitc j: ^> r oM<W;iwt£»i-& 

zzxwi rRoiwttifitj tt±. »iw<oml mM<r>mt, 

[0 0 3 8] 

f^^v^ s [IEfl@1£/^H i g h to Low W • b • n-) t 
**)»v>] . ^r«W*H»JRSr»®«t LTKttS-t^ioT, Stifti^^fl^t 
I> (-ftWtwti, EftStefcH i gh to Lowffc-rs) £i-*;ifca*-c£a«flre 
•£ o 

Sfc, (d) OSiC^v^TIi, *n^{iRom^±7t^«raHg^#-^--r^>!> ? . * 

® iRS t L Tffig* tfj JB v» * £ Pit g £ * , IBilSJS S: WfP -5 C t ^"C # & 0 
[0 0 3 9] 

^jTOSl^ (hi 2#jBo ^^^iBiiM-M^^-r) 0 
Mmmmm&mmzftLxmfemmtz&m u ^o, iB»if^«[fiis«^±KJRflf^» 

[0 0 4 0] 

k^JR^JgU -feWCIiHOMO-LUMO (*^-;^) <7>iI#K*o~<^ 

brjrwJ tn. 0 1 3 izTF-r x n \z^ ±miMt{tm^m^^zm^<mm^^ (ho 

MO- L \)MO<Dm&*£fot1-&u&i\5LmXa%^) o 
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[0 0 4 1 ] 

2>Zt &X § -5 o 
[0 0 4 2 ] 

L Wfe - -«f fc* i & ®JRffir £ «f£ 4 v****!-, 0Jx.tfCD-R*DVD-R/BcD 

[0 0 4 3 1 

jRHf e> +53« *i tz WL&mmt? nmnm a jE*5Hfctt £ ^ t , saw &s 

[0 0 4 4 ] 

jwRjestLsiR-cti* < . mmm<v£mmttzmn!kWL&<nmmitt:i£tztzfc-r2> c 

II U *^©iH:^Ltlt SUi£«iRJi (ROM) ^fttiit*?), Kit* 
* S A o^iRJRW t leilS^MS £ « r *t & - t i t v^ c £ 

[ 0 0 4 5 ] 
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[0 0 4 6] 

It * 9 - t A* "C # £ o £ Jfl * 14 > JifE&f* & X Z Gl&mM CUfiLT, * 

•7°^-> n-^ — ^r — x-f^^. x* 4 v k: > ^\ 7 kf > =r — x 4 > ^OflfflO a — x 

/Bv^Jia^rtSigS'J t LTti, — :x^y-;K >fyro/v-Hif 

N-y^f ^7-t h75 K, N, N-y>f^*;VA7 5 K&t*<D7 5 Kl; y>fiV^ 
JV* + y K^^^;v*^y h*i ; f h5t K077/, v^^-x^, vj^;v^-x;1/ 

fcroj.j^r->HH ; ^od*^a, Mit^^-^y, v^ujv^^y^ f'J7n 

^ n;l/^< ; > F + yx^y-;v, iF^yx^y-jp^^-tny 

)vzfM; ^*v-y. <°<y?y, yyDA^ty, ^ xfl'v^ B^*y-y% FOpHkfcmM 

fe*^<7>IIJ?f4, 1 0 0 A- 1 0 ju nu JfiL<(ilOO~2000 AttSo 
[0 0 4 7] 

& Z. t t5 ? "C § * o 

K»v -^HMU i o®r®77 ft^fBfl^ - ? T&f8uWiL<ojz § $ *>iiv> K3£-*v>-c 3 a 
[0 0 4 8] 

, tfl/n-^r-bf-b, ,f ij x f 1/ y f 1/ 7 y - h ^ t'^f If -i, #\ =*?V#-*" 
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[0 0 4 9] 

Rlt®<7)*t|4-t LT(±. S^^fcO^g-eKI^^+^^^O, #ijx.{i\ Au, Al, 
A g, C u , Ti, C r , N i , P t , Ta, P di^tl^lt^vMi^CU 

m^zzttf-e^Zo n-Uu, ai, a Q^u.^w^<mm^mt lt^lt 

±IE#JS^±^^i LX\&(Ojtm*^A,X^Xi>&< , It&OTuSfi: LTf±, Mg 
, S e , H f , V, Nb> Ru, W, Mn, Re, F e , Co, R h , I r , Z n, Cd 
, G a. In, Si, Ge, Te, Pb, Po, Sn, Bi & t'^^mRlf^mZmtf 

z>z.t tflx # z> o 

' ^m^mmmximmmmmtmmmmmm^^^zm^m^x^mm^^L, k 
mmt ufflv^: t i> »si&x»4bho 

%.Mm<7)&£ L^mmi*. 5 0- 3 0 0 nmt*S, 
[0 0 5 0] 

ni-mmiwmm, uvwitn.mmm^m^f ttz. mmtrnttxu, sio 2 

, S i N 4 , M g F 2 , Sn0 2 ^m^fhtcZo 

m..ujm^mm, mmt®immi±mm%mmizmm Ltzm^m^m.^ l^i-^, c t iz x 
oTMts:^t'U, uvawiii, txim^^mmizmffittzmip 
mzm^L, uvjtzwMLxmtmt&z nzx^x^m.^^z t^x^Zo uv»t 

h&f©7? h&mmzm^zz tares & G 

[ 0 0 5 1 ] 

nioisii, hrko. i - i o o fi m<Dm.mx$>z>t)K *§&wiz&\,*xit, 3- 
ztz, KMmm^it^mmiz^zmm^^n^^x'b x < , s^»i^f$n 

[ 0 0 5 2] 

Bj^tzvbXibho 
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■Cab So ojf), *v>#>><-Jl&tS:»j\ Z<Djj^-mmfrt>mMn£.'?2> £ tr% 

^leit^s-fk £ m a £ £ § & o 

oil £-a-£>T£ i 

fftLV^ #C3 5 0- 5 3 0 nmWW-f«IL<, -£ <0ft»J L T {± , 
*I4 0 5 nm©l/-Wpf £>*l£o 
[3§W ?>$&#] 
[0 0 5 3] 

*fPJ3m:fUi\ &tf> (1) ~ (7) OJ:d&5ilEa3tE««#i:-€-OiE«W^iSS: 

^a-e § & o 

(1) ^f&U-iflfcmWM (5 0 0 nmlJlT) , #t~ 4 0 5 nrafif ©tftfJtt^oT 

(2) Wfel^— «fS[fi«« (5 0 0 nmJSLT) , 4 0 5 nmfif ©tfifitt^ot 

(3) Wfel^-^fifllt (5 0 0 nmJJJIT) , »C 4 0 5 nrafif Otfiiit^ot 

(5) saaw&afcgo&i&Kttu gasusft. ^is, y?^, x^-ft^o^j:^^ 

( 6 ) mm±<7) x ^mmmmzm^x i> mm±tf^%^i7z.2>mmmmmfot^<D 

[0 0 5 4] 
[0 0 5 5] 

mmm 1 

1 5 n m<DB isFesOn li)lll£l£tt> -e<7>±KTfe [-ft 1 ] "CTK $ tt^-fe^^ h ta 
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[flu] 



Me 




±ummmfctzHL, s^v^^y turn m) mo^tr^i ^^mmmrnDDu- 1 o 

0 0 : 4 0 5 nm, NAIO. 65) 8 - 1 6 ^lit 

• ie«^JS : 1T=0. 0917 (//m) 

• leil^lJ^ : 6.0 (m/ s ) 

-g-o^*. Hi 4 ktf1-J: 9 iei!^7-ri ? 6. lmw-eio. 2%tv^M^v 

ifc, ±iESfcttteH*»J£1-*«l#Uov*-t\ 8 01C, SJS8 5%©i«TT?l 0 0B# 
WO«^K«S:lTV»^y * <D%it*m%: Lfz t Z. 7-*^^^? * t4 1 %JSLT. v 

[0 0 5 6 ] 

B i 3 F e 5 O i 2 <DiX <9 KB i 3 Fe 4 Cui Oi 2 Z m^fz£M9\-l±, 1 <t 

ifc, ±ie^i®H^-MJEi-^^^ov>T, 8 o°c. mm 8 5%*>at*T-ei o ob# 

Hgo&#t£J^£1f v*v? 7 ^ <D£it*ffi%:Ltz tz\^^ T-iJ 4 tiA/i? v *? \t 1 %J^T. v 

1 ^ 7 v y * f± 0 . 5 % VXT <r>'£\k\z*& t-otzo 

[0 0 5 7 ] 

B i 3 F e 5 O 1 2 Oft DKBis Fei Ah Oi 2 £Jflv*fcjSU£Wd\ 1 
1 KE-f J: 9 fc, &#£-«iB»J»*tt * *m-f * i t **T £ tzo 

tfz, ±.mmmm.mzffi%.-?z>mm^^x, sot:, ms 5%^r-ei o ob# 

[0 0 5 8] 

*Sfc0!l4 
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B i 3 F e 5 O i 2 <7>ft <9 KB i 3 A 1 5 O 1 2 fcffinfc £JWt±, Hifcfll 1 

*7t, ±ESfcfl[«BBS:«IJ£-r*iSE#^ov»r, 8 0°C, &j£8 5%OS|«T-Cl 0 0 0# 
f|(Of $Mt^lTV^7 ^ OM^IS L/: 6 , T — iJ A rtfrV y 9 \$\ %Ji^T> v 

[0 0 5 9] 

Hifefll 5 

Bis F e 5 O 1 2 Oft DCBissDys'FeuGauOn fcffi irj^fi 

ttz, jimmuwfflzm&irzmm-^^'r, s or, iss 5%^k* 1 oop$ 

x ^ 7 v '^(iO. 5 %WT<7)Mi:® iof:„ 

[0 0 6 01 
^»J6 



Bis F e 5 O 1 2 <Dft 1CI n 3 Fes Oi 2 £ffl^7t.£J^M3\ 1 t mWiZ 

ifc, ±fB&«ftEH&ffiJE1-£«#Ko^t\ 8 0°C, iS&8 5%«K'l 0 0 B# 
P H 1«§mt^ff 7 ^ L/c t ; ^ , T-iJ ^ ^)Vi/y *{i 1 %mr> v 

[0 0 6 1 ] 

ttfl-ti. WDVD-R^D VD + RKfflv^C BUfSH 1 3 

tot, *nmmxi*, b i 3 Fe 5 oi 2 [ft 2] o*«*rfl-»iiow^ojt 

Sfc, ±IBSc1BI6i8«:#IJ£i"S«M*:jcov»-C, 8 0°C, SJS 8 5 %OSR%TT- 1 0 0 B# 
HO##tttft£fTV^y *0#fb*P*Lfcfc£%, 7-*^^V7^lil%ftT, v 



miiE# 2 004-3036816 



112003-3 17578 



^-v: 21/ 



[ft 2] 



t 

N 



/ 



N — N 



B 



M 



n 



A = 



B = 



CH(CH 3 ) 



3'2 



z = 



M - Ni , n = 2 



N 



[0 0 6 2] 
[«1] 







mm 

(nm) 




(mw) 


(%) 




Bi 3 Fe 4 Cu,Oi2 


12 


it i 


5.8 


10.7 




Bi 3 FeiAUOi2 


10 




5.7 


10.3 




Bi3AlsOi2 


7 


4b 1 


6.2 


10.3 




Bi38Dy8Fe4i 

Gai30i2 


17 


it i 


5.9 


10.6 


mmme 


InaFesOia 


8 


4k i 


6.0 


10.5 




Bi3Fe50i2 


12 


4k2 


4.9 


10.8 



[ 0 0 6 3 ] 

Urt* (»ai$5 0nm) *miT2>#>) h^«_t^ y * y£H «fc ») flUff 

6 5 nmOZ n S S i 0 2 if fll, HUff 1 2 nmOB i a S i b Od W1R (B i 0(H) SrfflM 

Ifi^3 0nra) ^fy^-^iaWMU fOli:, PfeltZX BiJ|C 1 0 

0 nmOA g%.ttm*mi, 5i:fO±C, &ni&®fbM»II&^<bfc£!BII?#-J 5 ^ mOl£ 

0 0 (M: I 4 0 5 nrru NAI0. 65) £ffiv*T, WT<D^ftt\ 8 - 1 6 ^Mfe^ 

<ia«*f ! F> 

• : 1 T = 0. 0 9 1 7 m) 

• 1 6.0 (m/s) 
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*^*W«:l3^TB i a S i b Od »IoM*S*^b^tfc t i 1 2%ttTO 
y-^f^Hf)^, 10sSa^4 0, 3^bi 2 0, 5 0^d^70-e*5» 

iB»/<7-75 s ft7. 2 mW-C 1 0 %ttTOy y ^lOT^-^i, &#f&ZHlfBfM# & 

ifc, ±SE»ttl6H*i*J£i-&«fc#fcov*-C, 8 0°C, MBt 8 5%^iiTtl 0 0 B# 
WO«#tflfc*?rV» V y * <D£it*M&Ltz tz\^ s T-iJ4 /*fr 9 J y 9 \t 0 . 6 %ttT 

tfz. c: oiES*ff o >t j&sBSjtffis«E#o«^i»*^ba#ii^<b*4«aiJi t a g & 

*t«£i!tf*U I{:tiMII^i^/-JK**^lLtB i a S i b Od ffJUicMO 
[0 0 6 4 ] 

Bi, SibOdOftDCBi, GebOa fcfll^rt:j&JSl*M±, ^ 8 t ITOK LT 

*»woj&iaffljtiB»«t#S:ftjSL, ra*oie»^ii«:ff o tz 0 t<Dm^ mmmitm 

a, b, d /0^hie8Mt$£Bfi^&£±§^K, flBSA 7 7 . 2 mWtr 1 0 %J0L 

to v y 9 mm h ti, &&%-zmmmm±zmfi-f zzt § fc 0 

ifc, ±EfBcltllBI!*«IJBi-*JSE#{Cov»-r, 8 0°C, lg8 5%©«»TT?1 0 0 B# 

[0 0 6 5] 

^M^J 1 0 

B i a S i b Od Off9^B i a S i b F e c Od HJjfe^J 8 letfl 

S i b F e c 0 d M ( B i 0 MM) OgLj&ri*, 10^a^40, 3 ^ b 2= 2 0 , 3^c 
^ 2 0, 50^d^70 O^i^K, IB£i^7 7 . 5 mWf 9 %J^TO v y ftiLifift 

m<D^nM*?T^i? y ?<D&ik*m^:Ltzt d^». 7-*^M>y 7 ^ao. 5%mr 

, yx^7yy^(±0. 2 %WT©^tC® £ o fc 0 

[0 0 6 6] 
HJfcfll 1 1 

B i a S i b F e c 0 d Oft Di:B i 3 S iM4 Oi 2 (Mt±, A U C r „ M n, I 
n , Co, Cu, Ni, Z n , Ti ©jifii^) £fl§ \<*tz£MZUt, $kti&M 1 0 m&lz L 

& f££l^ 7 - 7 . 0 mWt 1 0 % JiJITO v y 9 <b ft, &$J*Zl«iE^#1£ 

±IBM^H^M^i-^^#:^ov^-C, 8 0°C, 1^8 5%^«Ttl 0 0 H# 
IWOf^fft^Srlr^v y ?0#ft£H3£Lfcfc d^>, T-ii 4 s*)V*J y 9 kt 0 . 5%J^T 
, yx^7y^li0. 2 %MT«|:g i o fc„ 
[0 0 6 7] 

Hifefli 1 2 

(**S5 0nm) # 'J * - h ««±*:, 1 R C Mb 1 

ML, *-©±£, ^^^J: «9IKJP1 2 nmOB i a S i b Od WWk (B i 01) 

, Hff 6 5nmOZnSSi0 2 m&*m<k&<>t. -eo±tc, *j££J: •) Hf? 1 0 

OnmOAgElfi^t, 3g£*-0±K, mW&Witmmmfr h K&WkW-m 5 // mOf£ 

^*fe^iJ8 tra^tcB i a S i b Od lIOM^tft?*/:}:^, 1 2%TO 
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§£11/^7-^7. 4 mWf 1 0 %^V7 *i, Zllili££f 

ttz, ±mm&mm*ffi%.ir zmmzo^x , s o°c. -sss 5%oiJiTti o on# 

, v j. ;w 7 v y * t± 0 . 6 %^T©MC@ iot c 
[0 0 6 8] 
1 3 

/Co -e-oigm, &&%r.mzM!$®iznm.i-2>zttfx^tzo c-ft 2 3 
ftot, ^iifajr(±, b i a s i b Od mmt Mb 2] ©tiTODHoi^wM 

ifc, ±IEffett<6H*»IJ£"t-5«E#Hov»r, 8 0°C, 5%OitTtl 0 0 B# 

W4>fM?38K£*T ? ? <D%it*m&Ltz t 7-#>f /^V? *fi0. 9%mT 

, yxjl/7y'^li0. 5%aT«M^Joto 

[0 0 6 9] 
Jt«« 1 

Sfertat (iil$5 0nm) *tf^-f' ) - Mtlii:, FOM- 5 5 9 (JfPjfc 

fc*3, FOM- 5 5 9 (^Ittt7^Dy7->) U, ^MOilieMftieif 

trfflv^tL^^^t rusk, fEiis^&s-e*^. 4 o 5 n mftmxitmwz 

0 0 mm :405nm. NAI0. 65) £ffiv>T N WTO#fft\ 8 - 1 6^1ff 

• ISil^-J^ : 1T=0. 0917 ( M m) 
•3Zmi&&& : 6. 0 (m/s) 

^O^^:, mB'* 7-1)1 1. 0 mWe 10. 1 % v> 9 v -7 * t> ft, — 

ztz, so °c. mm 8 5 %<Dnmrx 1 0 0 Bsra^ft^tufcfcfT^ ? 9 o^t*p* 

Mj:i»)i^tC5, ^tttt^ttt 1 0 0 n m^jgictiJ l) , &6LmmZ&±<om 

ifc, mi 5C^ti^:, h 7 y 9 izmmLtzBm^-^<D^mzX or (mi 

5com) x -e^flBft^-^ «t *) t«FWfl9^5fctcaBa$^fciE»v-^oa£^gg (mi 5 

[0 0 7 0] 

^i&#y 1 4 
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